HYDROGEOLOGY

By James M. Weigle and others

INTRODUCTION

This atlas describes some aspects of the geohydrology of the parts of
northwestern Carroll County, Md., included in the Taneytown and Emmitsburg
7%-minute quadrangles. It is intended primarily as an aid in land-use
planning and decision making, assessing potential environmental problems,
and locating ground-water supplies. Land use in the Taneytown and
Emmitsburg quadrangles is mainly agricultural, but Taneytown and dispersed
residential housing occupy part of the land.

The climate is typical of the humid Piedmont region of Maryland.
Average annual precipitation is approximately 43 inches. Precipitation is
distributed fairly evenly throughout the year, although it is somewhat
greater in summer and less in fall and winter.

The Taneytown quadrangle and the Carroll County part of the
Emmitsburg quadrangle are drained by the Monocacy River and its tribu-
taries, primarily Piney and Alloway Creeks. Topography is undulatory to
rolling in the uplands; relatively steep slopes occur in most of the
valleys. Maximum relief is approximately 260 feet, as compared with 470
feet in the Littlestown quadrangle immediately to the east of the Taneytown
quadrangle,
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Figure l.--Location of Taneytown and Emmitsburg Quadrangles.

HYDROLOGY

Precipitation recharges the local ground-water reservoirs, which con-
sist of pore spaces in the weathered rock and fractures in the unweathered
rock. Ground-water runoff from seeps and springs sustains the flow of
streams during periods of no rain. The water table is the top of the zone
of saturation in the rocks. It rises and falls in response to changes in
ground-water storage resulting from imbalance between ground-water re-
charge and discharge. Rock that is in the saturated zone and can yield
water to wells and springs is termed an aquifer. Some rocks are more
productive aquifers than others, and yield water more freely to wells.
Well yield is related to some degree to topographic position (often, valley
sites are more productive than others), nature and thickness of the weath-
ered zone, and extent to which the rocks have been fractured.

GEOLOGY

The Taneytown and Emmitsburg quadrangles in Carroll County are under-
lain by considerably jointed and faulted sedimentary rocks of Triassic
age. The sedimentary rocks are overlain by soil and weathered rock (resid-
uum), which together are referred to here as overburden. In some places,
as along steep slopes, the overburden is thin or absent. Well records show
that in other places it may be as much as 70 feet thick, but that its
average thickness is about 11 feet.

The reader is referred to Cleaves, Edwards, and Glaser (1968) for
additional information on the geology. Recently, detailed geologic map-

ping on a scale of 1:24,000 was completed in Carroll County, by the
Maryland Geological Survey.

MAPS INCLUDED IN ATLAS

Map 1. Slope of Land Surface, by Photo Science, Inc.
Map 2. Depth to Water Table, by John T. Hilleary and James M. Weigle.
Map 3. Availability of Ground Water, by James M. Weigle.

Map 4. Constraints on Installation of Septic Systems,
by James M. Weigle.

Map 5. Locations of Wells and Springs, by John T. Hilleary and
James M. Weigle.

LIMITATIONS OF MAPS

Interpretation of available data, and some degree of judgment were
required in preparing the maps in this atlas. The information shown on the
maps does not eliminate the need for tests and detailed evaluation at
specific sites.

SLOPE OF LAND SURFACE

Prepared by
Photo Science, Inc.

EXPLANATION

Four slope categories are shown on this map. Terrain having the
maximum slope (greater than 25 percent) currently (1980) exceeds the maxi-
mum land slope permitted for the installation of domestic sewage-disposal
systems (septic tanks) by the Carroll County Health Department. Other
terrain categories are useful in planning certain construction activities
involving local roads and drains, and in planning airport locationms.

This map was prepared using topographic contour negatives by a pro-
cess developed by the U.S. Geological Survey, Topographic Division. The
process uses a semiautomated photomechanical process, which translates the
distance between adjacent contours into slope data. The slope zones on the
map are unedited. Proximity of the same contour or absence of adjacent
contours may produce false slope information at small hilltops and de-
pressions, on cuts and fills, in saddles and drains, along shores of open
water, and at the edges of the map.
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CONVERSION FACTORS

In this atlas, figures for measurements are given in inch-pound
units., The following table contains the factors for converting these
units to metric (System International or SI) units:

Inch-pound Multiply Metric

unit Symbol by unit Symbol
inch (in.) 25.40 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
square mile (miz) 2.590 square kilometer (ka)
U.S. gallon (gal) 3,785 liter (L)

U.S. gallon 0.06309

per minute

(gal/min) liter per second (L/s)

U.S. gallon
per minute
per foot

[(gal/min)/ft ] 0.2070
per meter

s

liter per second {(L/s)/m]
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MAP 2. DEPTH TO WATER TABLE

Maryland Geological Surv uadrangle Atlas No. 16
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This map shows the approximate depth to the water table (the top of 2_’/?/
the zone of saturation). Well and spring records in Meyer (1958) and -
considerable additional well data collected during this study were used in |
preparing the map. However, limits of areas where the water table is 0} )
shallow (0 to 10 ft) were based largely on the perennial-stream network as § 'l
shown on the topographic maps. Limits of areas where the water table is
fairly deep (more than 35 ft) were based mainly on well records and topo-
graphic relations. In this region, water-table depths from O to 10 ft
occur mostly in lowlands, and depths greater than 35 ft generally are
restricted to hilltop areas.
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Locally, and especially in the overburden, saturated zones may be
perched above the main water table. Most of the perched zones are seasonal
or even mdre short-lived. No attempt has been made to show them on this
map. For more detailed information on local perching of ground water, see
U.S. Department of Agriculture, Soil Conservation Service (1969).
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The water table fluctuates with changes in ground-water storage,
which are caused by relative changes in recharge and discharge. The
fluctuations may be measured in days or less, or they may range up to years
in duration. Seasonal fluctuations are cyclic and occur chiefly in re-
sponse to increased ground-water losses due to greater evaporation and
transpiration during the growing season. Typically, the water table is
highest in late winter and early spring. Generally, it declines through
late spring and summer, and through much of the fall. Seasonal water-table
fluctuations tend to be greater under hilltops and smaller in valleys.
Some effects of seasonal water-table decline are seasonal lowering of
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water levels in wells, and decreased flow of springs and "fair-weather" ;
flow of streams. The reader is referred to Meyer (1958) for graphs of &‘E i
water-level fluctuations in representative observation wells in Carroll S A= /
County, and to Otton (1979) for illustrations of statistical treatment of §g N . w b
water-level fluctuations in several wells in Carroll and Baltimore 0o / by - YN
Counties. §§ b a
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Because of water—table fluctuations the areas shown on this map are 42'30" /,.\ p y f i i e
not static, but change seasonally and from year to year. The map shows ) 7 /-J B
generalized water-table conditions, and is intended for use on a recon- - : 3 #
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Carroll and Frederick Counties: Maryland Department of Geology,
Mines and Water Resources — Bulletin 22, p. 1-228.
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Otton, E. G., 1979, Hydrogeologic atlas of Westminster quadrangle, Carroll
County, Maryland: Maryland Geological Survey Atlas No. 9, 5 maps.
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vey, Carroll County, Maryland: 92 pages, 55 photomaps, 1 index.
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CARROLL COUNTY. MARYLAND

TANEYTOWN and EMMITSBURG QUADRANGLE

MAP 4. CONSTRAINTS ON INSTALLATION OF SEPTIC SYSTEMS
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By James M. Weigle
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MAP 5. LOCATIONS OF WELLS AND SPRINGS

Maryland Geological Survey Quadrangle Atlas No. 16
77 15 BIGLERVILLE 13 MI \\ 5563 1 ow GETTYSBURG 72 M1 B Rl
3945 e | et GETTYSBURG 59 M. 2 150000 FEET (PA)} (GETTYSBURG) 1313 . TWO TAVERNS 21 M1 760000 FEET (MQ,) 7°07'30” |
SN T3 ‘( 7 7 A 7 — = S 7 39°45
\‘ o & # ¥ f Hofima g A £
s, :o\/ B %(w ¢ || Orphanage i
£ag2000m N = i), A { Yo ‘. 1
! ' /7 \a 9 }

'A.).
LOCATION OF WELLS AND SPRINGS

w1

4]

By John T. Hilleary and James M. Weigle

EXPLANATION
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Information for wells and springs shown on this map is given by Meyer “00
(1958), or is on file with the U.S. Geological Survey, Towson, Md., and the [
Maryland Geological Survey, Baltimore, Md. Logs and well-construction
records are available for most wells shown. In addition, a report of basic
ground-water data available for Carroll County is being prepared.
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The wells and springs are numbered according to a coordinate system by
which each Maryland county is divided into 5-minute quadrangles bounded by
lines of latitude and longitude. The first letter of the well number
identifies a 5-minute section of latitude; the second letter identifies a
5-minute section of longitude. The pairs of letters are followed by
numbers assigned serially to wells. The letter-number term designates the
well with respect to the 5-minute quadrangle, and is preceded by an
abbreviation of the county name. Thus, well CL-AB 7 is the seventh well

LITTLESTOWN PA
YORK. PA 29 M

inventoried in 5-minute quadrangle AB in Carroll County. In reports de- %
scribing wells in only one county, the county prefix letters frequently are g
omitted from the well-designation term. The numbering system currently in i-:
use (1980) differs slightly from that used in earlier published reports, %§ g
such as that by Meyer (1958). 1In the 1958 report, well CL-AB 7 was 73
designated as Car-Ab 7. The use of lowercase letters in well designation £
was discontinued because of a changeover in 1970 to a computer system for 55
storing and retrieving well information. il
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“;5 i ADDITIONAL NOTE
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"3§ BS Records of wells shown on this map are contained in:
53 y3 Hilleary, J.T. and Weigle, J.M., 1982, Carroll County
SELECTED REFERENCES o £ ground-water information: Well records, spring records
4= and chemical quality data: Maryland Geological Survey,
Cleaves, E. T., Edwards, Jonathan, Jr., and Glaser, J. D. (compilers and R Basic Data Report No. 12, 252 p.
editors), 1968, Geologic Map of Maryland: Maryland Geological Sur- =
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1/ The name of this agency was changed to the Maryland Geological Survey in June 1964. = @
4393
40
97
1
| aggooom .
: N\, 110000 FEET
" ey
S5
o
LS
(13
32
/ NE
/ Na
J/ / QN
- (004 A75 400 g -
Yy Q0. td |
) ; e - ~ y e, 35 {iﬂ E ) )\—5 : %\ A - 7~ 39°37'30"
bmootég FEET (PA) o1, 730000 FEET (MD.) ] 0 Femanam ! 12307 miDLEBURG 2.5 M1, tunion sRioae) 4 Z 1315 2170000 FEET (PA) | e lMowmg,  77°07'30"

Prepared in cooperation with the

—_——e—— WP 0 — - United States Geological Survey
1000 0 1000 2000 3000 4000 5000 6000 7000 FEET and the
e )
1 5 ] | KILOMETER Commissioners of Carroll County

CONTOUR INTERVAL 20 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

MARYLAND

UTH GRID AND 1971 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET QUADRANGLE LOCATION

1981




